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obtained. It expresses the connection between the volume v
and the magnetic field atrength H. It is shown that - if the
structure of the discontinuity surface is invegstigated at
6= ¢(T), the conductivity Ebeirg emal tozerg, for T-values
smaller than a certain T - there is only one point on the
ABC-curve which depends on T*and the initizl values of the
purameters, and from which the motion can be continued until
oo . This points to a certain connection between H1 and Hz,

which is not a consequence of the conservaticn laws, formula (1).
Phis additionul relationship, together with the conservation
*yws in unsteady problems, determines the intensity of the
electromagnetic wave emitted, and makes the solution of such
problems a unique one. There are 1 figure and 3 Soviet
references.
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s of a shock wave
STRACT : An @lectromagnetic wave may.mnve invfiunig)i~:i;;);;& o
in unsteady problens, in which ghocn tavui :::.u;lonit: S e
present 1in an slectromagnetic field. For kngt? ve 1utt;p o
vag behind the shock wave, the bomdary cond1>10Q31An \;;ntlf'ﬁf
wave {exy nz the continuity of the tangential conponent ¢
wave (expressing v B men b,
+he electric field as well as the fluxes'o% ma~.{;:,:~wﬁly i
and onergy) are not sufficient to detcruing 8- ;A;?:;t;;wa~£;fxc
intensities of the shock wave and cof the f@lft?ab;:;;“ gzqab:.
wave. An ndditiconal relation brtween quanil’lffq';lg;“nr e
hind tne shock #wave is furnighed by the 1nve§LLL39.;“~:lr
structure of the shock waves of the ayov? t’pnl L;}Q>I..
and, in consequence, the alteratlion of nx¥ %35;
shock wave depends essentially on the a@ounh'?;
botween the dissipation coefficients (vmcos’n".i’.‘“‘.or L
Casd—tf ductivity, and magnetic viscosity) in the transitiorn ¥ bf//

e
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#ith the magnetic field. The chanae of the mavne§:c field
in the wave H2 - 111 ig determined by the peint ob int

of the integral curve and the line TnT* o
arction dopends on the characieriatics of
well an oo the patia af the diautpation IRPES
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the transition zone. The relation H,-H,(k,.Q.

an additieonal boundary condition on the su
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shock wave for a steady flow. If one of th ipn
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width of *hP ghock wavea is defined by the greatess one of
the diasipation coefficients There ara ! figurs and 5 refer-
cnceg, % of which are Soviet.
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Rulikovekiy, A. G., Lyubimov, G. A, SOV /20-129-3=14/70
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The” Simplest Problems Concerning a Gas-ionizing Shock Wave in

an Eleotromagnetic Field
Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 3, pp 525-528 (USSR)
If the conductivity of the gas before the shock wave vanishes

and is finite behind the shock wave, the theorems of
conservation Tead: §iVy = Q,V,y Pq + 91V$ + (1/BW)H$ -

2
2 2
Pyt 9V, + (1/81r)H2, Qv 1( + i) + (c/4n)EH, =
o 5
= Q. Vol * 1,) + (c/4m)E2H2, E, = E, = —=H,. The electric

and the magnetic field strength are, for the purpose of
simplifying matters, assumed to be parallel to the wave

front and perpendicular to each other. The shock waves
ionizing a gas may be considered to be the limit of a

certain continuous motion of a viscous heat-conducting gas,

the conductivity 6 of which is considered to be a known L,l/

———
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The Simplest Problems Concerning & Gas-ionizing sov/zo-129-3-14/7o
Shock Wave in an Electromagnetic Field

function of the temperature T (1< * >0t T> 7*). This
as well as other facts mentioned here indicate the followingt
The solution of problems concerning ionizing shock waves will
differ from the solutions of the corresponding problems in
gasdynanics and magnetogasdynamics. This difference existe not
only in the electromagnetic wave, but also in the variation
of the gua-dynumical parameters of ths motion, In gas-
ionizing shock waves conpression is not higher then in gas-
dynamic shock waves and not less than in magnetogasdynamio
ghock waves which have the same parameters of the incoming
flow and the same magnetic field strength before the
aiscontinuity. Also the other quantities behind the gas-~
jonizing shock wava attain values which are between the
carrespanding values behind the gas-dynamic shock wave and &
magne togasdynamic shock wave,. iu the first part of the
present papeT the problem of the motion of a plane piston is
dealt with, In this case the presence of an electromagnetic
field increases the velocity of the ghock wave and reduces the
compression in it compared to the gasdynamic solution at the
card 2/3 same piston velocity. The second part deals with the flow

G-
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The Simplest Problems Concerning a Gas-ionizing - S0V/20=129=3=14/70
Shock Wave in an Electromagnetic Field

round a wedge. The velocity component which is tangential with
respect to the shock wave remains consexrved during pageage thragh the
shock wave, and the variations of normal velocity and of the
other quantities may be dealt with in the same manner as in the
first part. A surface charge must exist on the shock wave.

There are 2 figures and 3 Soviet references.

PRESENTED: July 14, 1959, by L. I. Sedov, Academician U/

SUBMITTED: July 7, 1959
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"On Gas-Ionizing Magnetohydrodynamic Shock Vaves, "

report presented st the Intl Symposium on Magneto-Fluid Dynamics, 17-2h Jan 1960, Wash.,D.C.
Comments - B 3, 151,585,2h Feb 60,
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AUTHORS: Kulikovskiy, A. G., Lyubimov, G. A. (Moscow)

TITLE:' The structure of an inolined magnetohydrodynamic shock wave

PERIODICAL: Prikladnaya ratematika 1 mekhanika, v. 25, no. 1, 1961,

125-131

o

g the flow within the zone of the ahpck :

TEXT: The present paper investigate
in the wave is caused by magnetic

wave when the dissipation of energy
viscosity and by the second kinematic viscosity. In the problem of the

structure of a magnetohydrodynamic shock wave, the solutions of the
equations of the magnetohydrodynamios of a non-perfect gas are to be
determined, whose values with x = + @ satisfy the known laws of conserva-
tion. 1If only the magnetio viscosity and the gecond viscogity are non-

venishing, the equationsof the ste_ggx'oned_ig@g_@y@.}_,flowa of_a_perfect
d 1
gas read vm%g=u11—vﬂn+cE. pE=ptot+ gz —0 B
i puv—%‘-HnHu Jo pu=M, Hy == const 1)
. 1 EH
Card 1/7 pu[—;}_—_—;%-{-—z—(u’-{-v’]-—f‘—“—-:U
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They refer to a system of coordinates, in which the flow is plane. |
Hn’ H, u, Vv are the components of the magnetic f1eld and of the veloclity

along the x- and y-axis, E - the z-component of the -electric field,
¢ - velocity of lighty .)’1,.)‘2 - the fluxes of the X- and y-components of

the momentum, U - the energy flux, M - the mass flux. With the dimension-

e
leps variables u = U Ty v=ug, P Qouie, E= Y 4o, uozh (2) one obtains

Y dh dt
1;E=hu—m3—g ﬁia=°+‘+%”‘P : .
, - :
q—hoh=0, K 4L 01 - Fhatht Heh=¢ ‘ "
H ' B - J v
(k 1—1' e VY anpauo? ' € V 43;{,14,‘»'__ P Potie? ' ¢ Po"o')u

. 2y B Y 1 2 1.2
Furthermore, e = h°(1-hn), Pel1+8,+3 h, &= kg, + 7 * h°(1 -3 pn)
holds. Besides, gverywhero e)O is assumed. Por reasons of simplicity,
herey( 2 is asstmed. The real points of the isoclinal line d'r/dx =0

card 2/17
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are on both sides of the hyperbola h = o/ (k1 - hi) The maxims and minima
of the isoolinal line are on this hyperbola on such points 7, where the
disoriminant of hZ(kt-ha) - 2eh + (2k-1)<2 - 2kP7 + 2¢ = O (6) is equal to
zero., The isoclinal line dr/dx = O has the asymptote T = h2/k. With in-
oreasing « the roots of D(t) = 2a(P-1)[(1-khi)+k(hi+k-2)1]-(kr—hi)[(2k—1)12
-2kPt + 2k(P-1)+1] change monotonically. In the plane of the variasbles

Pe1m %-hi + eo and hi, there -is a curve which separates the domain of }(

existence of the three roots of the diacrim_iné.nt from that of a single
root with 6 = 0 (a = 1) (see Fig.1, ourve ABCD). The curve ECF

illustrating the equation T = T, touches the curve ABCD at the point C.
To the left of ABCF, the disoriminant has three roots with small «, and
with large a it has one root. For the remaining points of the variable

P-1,hi, the disoriminant, with small and large a, has three roots, but

with intermediary values of a, it has one single root. Case a): In the

Card 3/7
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The structure of an inoclined...
the straight line 7, = hg/k and

case of points lying simultaneously below
n hi/k, and one is

hi/k = 1, two roots of the discriminant are greater tha
Case b): In all other cases with three roots, one root
These propertiss

smaller than hi/k.

is greater than hi/k, and the two others are smaller.

permit the comstruotion of the isoclinal line. For points above the

straight line © = hi, the velocity is greater than Alfvén velocity

- Hn/V4nQ°, and for points below this straight line it is smaller than
Alfvén velocity. To the states before and behind the shock wave there

correspond the points of intersection of the isoclinal lines (6) and (8).
To the solution of the problem of the structure of the shock wave, there

corresponds the integral ourve of the Eq. (9)

&a

dx hz(kt-hi) - 2¢h -+ (21:-1)12 - 2kPT + 2€
, Wwhich connects the singular

E; ) ZKT[F(T - hi) - e)

Card 4/7
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points "lying in the region 1> 0. With continually decreasing velosity, the ©
following singular points are possible: 1) Nodes, 2) saddle, 3) saddle,
4) nodes, into which the integral curves lead. If the curves (6) '

hz(k;-hi)-zeh+(2k-1)12-2kp1+2a . O have the thape indicated in Figs.2 and 4,

then all singular points lie on the same branch of the curve (6). 1In .
Figs. 5 and 7/,,/Q°ym is either small or large, respectively. In Fig.6, the

single value of /L/Qovm, at which the integral curve emerging from point 2

runs into point 3, corresponds to the value of (/“/Qoym)# . The fast and

the slow waves thus have a structure with an arbitrary ratio of dissipative
coefficients. In four singular points the structure may slso have inter-
mediary shock waves. The trensition 2—3 ias possible only in the case of

—;L- - (= y the transitions 1—3 and 2—>4 exist and are unigue with
QyY Q.Y
n o’ m/,
/. . : +d,
iy (=) | and the transition 1—>4 is possible with o=
Qovm Qoym * Qo n

Card'5/7
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and may also occur on an jnfinite number of integral curves. The struocture
of the "evolution" shock waves (in the sense of A. I. Akhiyezer et al.)

differs from the structure of the non-evolution shock waves by the fact !
that only they have a structure at any ratio between the dissipative
coefficients. A. N. Voynov is mentioned. There are 7 figures and CoL
4 referencest 2 Soviet-bloo and 3 non-Soviet-bloc. S

n

SUBMITTED:  July 16, 1960 K o

Fig. 1
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AUTHOR: Kulikovskiy, A. G. |

TITLE: ‘ Structure of slow magneto-hydrodynamic shock waves under

barotroplic conditions
PERIODICAL:s. Doklady Akademii nauk SSSR, V. 137, no. 4, 1961, 819-815

TEXT: 1In a study of the structure of shock waves Germain (Ref. 23

P. Germaln, Office National d'Etudes et de Recherches séronautiques, Pudl.
%o. 97 (1959)) showed that in four common equations which defcrilie the
one-dimensional steady motion of,a gas, no more than four singular points
S1, S2, S3 and S4 exist. (They are %rranged according to increasing

density in the points). He studied the behavior of integrel,curves in the
vicinity of these singular points and wes able to show that & singlo
integral curve alweys axists, wh;ch realizes the.tranaition o’—-é 82

corresponding to a faat shock wave. \Under assumption of barotropy, it in
shown that slow waves always have & structure, i.e., the pointis S} and g

ure connected by a single integral cyrve at arbitrary dissipative
Card 1/4 ’
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coefficients (viscosity, thermal' conductivity, and megnetic viscosity).

The assumption of barotropy {s similar to that which traces the sroblem
vaeck to the finding of integral curves in the three-dimensional, but for
this some singularities of the four-dimensional case remain. The equations
wnich describe the one-dimensional steady motion of a barotropic medium
alone the x-auxis, are;

Vm 0" HV . N o
7?7??”17;-HW+E)=fm
my 22 2 Mo — HylH) = P, S

m My = M [p (V) + MY + - — P)=Fy,

M 4is the mass flow, P the x component of the pulse, H and v are the field
intensity- and velocity components along the y axis. All surfaces are
otudied which are obtained by equeting to zero the Eqs. (4). The surface
F_ = 0 is represented by the surface v = HAH (Y = Eyx/d47! = const) which

passes through the V axis. The surface FV = 0 is a2 cylindrical surface

parallel to the v axis. The intersection of FB = 0 with the surface

Card 2/4
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v = conat is & hvonerbola. These gurfaces divide the SPEce H;'O,Av;'o and

¥) 0 inte Anmoina. Inder the sets I - VIII the inequalities: :
I. Fp>0, Fu >0, Fv>0. V. Fy<0, F.>0, Fy>0.

i, Fu>0, F;,>0, Fy < 0. VI. Fp <0, Fo>0 Fy< O,
(M . Fy>0, Fo L0, Fv>0. WLF”<Q1Q<Q1$>Q

V. FyS0, F, 0, Fy<l 0. VI Fr0, FolY, Fy Z.C.

are understood. The sets II - VIII consist of domains, the set I of iwo
domains I4 and Iy In I4 lies point S3, in I, point S4- It is
investigated how the boundaries of the domains I - VII1 are.intersected by
the integral curves and how the integral curves behave in the vieinity of
the singular points of (4). It ie_assumed thereby that the integral curve
coming from S5 forms the surface >L1 and thot coming from S, the surface

2 ,. It then follows that 1) the surface 7, pesses the domains £, I,
1v, VIII and VI in the vicinityvof Sj and has no points in I and VII.
2) The surface 'L1(V - V1(H,v))”satiefios in point S; the condition

2v1/an:>o. 3) The surface 2, fusses the domains VIL, 17, uwnd VII in the
& g
’ ; g

-
Y
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Structure of slow magneto-hydrodynamic... B104/B206

n the domains III and V + VI. 4) The

vicinitngf 5, and has no points i p
3 in point S4 the condition TVZ/EH*~O.

surface 2., (V = Vz(ﬂ,v) satisfies

Based on these results, the suthor prove
curve exists which connects S5 and 84.

2 Soviet-bloc and 2 non-Soviet-bloc.

s the fact that one, and only one
There are 1 figure and 4

roferencess

nstitut im. V. A. Steklova Akedemii nauk

ASSOCIATION: Matematicheskiy 1
5tnalov of the

5SSR (Mathematical Institute imeni V. A.
Academy of Sciences USSR)

PRESENTED:  November 1, 1960, by L. I. Sedov, Academician

SUBMITTED3 Oc§ober 22, 1960
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PHASE I BOOK EXPLOITATION 30V/6191

.qu%Fankiv. Andrey Gennadiyevich, and Grigoriy Aleksandrovich
yubimov

‘. Mosoow Fizmatgiz,
a gidrodinamika (Magnetohydrodynamics, ,
Maggégg?y 256 p. 7500 coples printed. .

Bd.: V. P. Korobeynikov; Tech. Ed.: K. F. Brudno.

PURPOSE: This book 18 intended for persons working in the field of
magnetohydrodynamics,
GVERA v : les of mag-
book contains systematized basie prineip -
¢ netgg;drgg;namics, présents relggionshig:ozgggi;%ggigrggeigte:nd
action of a conducting medium w. ag : kit T f:)r
investigates the possibility of obtalning o B Rowan and
odynamic equations. The author n . No
%fgg?tggzggeygikov for thelr advice. There are 134 references,
about two-thirds of them Sovieﬁ.
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Vsesoyuznyy 8''yezd po teoreticheskoy 1 prikladnoy mekhanike, 18t,MoBcow, 1960,

Trudy Vsesoyuznogo g"yezda po teoreticheskoy i prikladnoy mekhanike,
27 yanvarye -- 3 fevralyn 1960 g. Obzornyye doklady (Transactions of the
All-Union Congreas on Theoretical and Applied Mechanics, 27 January to
3 February 1860, Summary Reports), Moscow, 1zd-vo AN SSSR, 1962.
467 p, 3000 copies printed.
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Transactions of the All-Union Congress (Cont,) SOV /6201

" PURPOSE: This book is intended for scientific and engineering personnel who
are interested in recent work in theoretical and applied mechanics,

.« COVERAGE: The articles included in these transactions are arranged by
general subject matter under the following heads: general and applied me-
chanics (5 papers), fluid mechanics {10 papers), and the mechanics of rigid
bodies (8 papers), Besides the organizational personnel of the congreas,
no personaljties are mentioned. Six of the papers in the present colleation
have no references; the remaining 17 contain approximately 1400 references

in Russian, Ukrainian, English, German, Czechoslovak, Rumanian, French,
Italian, and Dutch.

‘ae

TABLE OF CONTENTS:

SECTION 1. GENERAL AND APPLIED MECHANICS

* Artobolevskiy, I. I. Basic Problems of Modern Machine Dynamics 5 i
ot Bogolyubov, N. N., and Yu, A, Mitropol'sidy. Analytic Methods of
the Theory of Nonlinéar Oscillations 25
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Transactions of the All-Union Congress (Cont.) SOV/6201

Golitsyn, G. S.,"A. G. Kulikovskiy, and K. P. Stanyukovich.

Magnetohydrodyném TS ' 94
Gurevich, M, 1. Theory of an Ideal-Fluid Jet 114
Ivanilov, Yu. P., N. N. Moiseyev, and A, M. Ter-Krikorov.
Asymptotic Methods for Problems of Motion of a Fluid With
Free Boundaries 135
Loytsyanskiy, L. G. Semiempirical Theories of the Interaction
of the Processes of Molecular and Molar Exchange in the
Turbulent Motion of a Fluid 145
Petrov, G. I. Boundary Layer and Heat Exchange at High Speeds 167
Sedov, L. 1. On the Theory of Constructing Mechanical Models of

176

Continuous Media
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Cn tine

snined on introducing in the right-hand side of (6) the prineipal
sart of the difference P(qi) - P(Aa). As the system under conside-
¢

wotion is disuipative in the sense 0f G.Ya. Lyudbarskiy (tel. 10:
0 gerulture udurnykh voln. Dill, V. 25, no., 6), it follows (by vir-
tue o2 trne results of Rel. 10) that out of & ei jenvzlues of the 1i-
nearized system, T-a have vositive real purt, and z-1 nave nepative
recl suart. Thus, to each singular point Aa corresponds a (7-2)-di-
vorgional surfoce consisting of integral curves, originating from
<het woint, and a («-1)-dimensional suriace consisting of integral
curves, .erninating in it. The existence and uniqueness of sclu-~
fieons which have the structure of fast shocks, is proved, With res-
nect tc the siructure of slow sihocks, it is proved that thore exists
at least one intepral curve, connecting the 2 ginsular points A%
and As. Tuere wre 11 references: 8 Soviet-bloc cond ) non-sovict-
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~oliows: G.S.S. Ludford, The structure of hydromagnetic shock in
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¥ i I -wave structure in a Gas
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with anisotropic conducuvivivy

ika i ! 6 . 1962
PTRIODICAL: Prikladnaya matenmatika 1 nexhanika, v. 20, no 4, 16
) 791 - 792
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Stability of higher correlatioff functions in a plasm%thiol{é;n)
AN SSSR 152 no.4:849-852 0 '63.

1. Matematicheskiy institut im. V.A. Steklove AN SSSR. Predstavleno
akademikom L.I., Sedovym.
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imation and the correlation functions

TITLE: A quasilinear approx

for a plasma
1964, 732-744

SOURCE: Zzhurnal eksper- i teor. fiz.. v. 46, no. 2,

jon function, Langmuir plasma wave,
rrelation function, first distribution

TOPIC TAGS: plasma. correlat
quasilinear approximation

i
i
y plasma instability. highexr co
. ‘ function, nonlinear jnteraction.

ABSTRACT: A completely jonized sPatially-homogen
i a magnetic field is considered, when tne usual expressions for the

' correlation gunctions in the plasma are unstable against the occur~
e is to obtain expres”

rence of Langmuir plasma waves. The purpos
sions for the second correlation function, since it determines the
variation .of the first distribution gunctions. A nevw method is

\
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eous plasma without
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therefore used to solve the equations for the higher correlation i
functions, based on a simple representation of the corresponding ;
Green's functions. Approximate expressions for the correlation
functions, with allowance for nonlinear interactions, are obtained
for small instability increments. It is shown that the quasilinear
approximation is odd only in the case when the instability is con-
tained in a sufficiently small region of phase velocities of the
- waves. The necessary condition for the applicability of the equa- |
- tions of the quasilinear approximation for large time intervals is
- shown to be smallness of the increments and also smallness of the |
. relative velocity increment. "The authors are grateful to N. N.
Bogolyubov and Yu. L. Klimontovich for a discussion of questions f
connected with this work."” Orig. art. has: 34 formulas. . {
. i

 ASSOCIATION: Matematicheskiy institut im. V. A. Steklova AN SSSR
(Mathematics Institute AN SSSR)
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ACC NR: AP5027268 S0URCE CODE: uu/ozo7/65/ooo/oos/003h/m39

AUTHORS: Kulikovskiy, A. Q. (Moscaw) § _ﬁegi!fir',wi._’_&ib(‘_}_ioaccu)
e A 7/

e A AT Y ST “f"/ / k-

o6 eamitemnpt

ORG: none
TITIE: On the effact of walls on overheat instability ina mgnel;p_hxgrodzmgig__,;w

o
»

SOURCE: Zhurnal prikladney mekhaniki 1 tekhnicheskey fiziki, no. 5, 1965, 3u-39

TOPIC TAGS: magnetohydrodynamic heating, HID instability, temperature distribution
electric field, stability criterion, plasma flow, alectric conductivity

ABSTRACT¢ The stability of the temperature field in a plane electric discharge

channel is studied analytically, using simplifying assunptions. The plasma flow
is sssumed to be incompressible, moving at a constant valocity U, and bounded by

two electrodes y = + L at constant temperature and electric potential. The

undisturbed temperature field 1s represented by the equation

Card 1/3
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. and the linearised equntiona for the perturbad temperature by

T =aTH RS b g, T(EN)=0

d,( Ayp 2lodaal@yno,  se=0

where
¢ '

= —— =3 T
T e, ¥y=-7,

’l’o / ‘puT" T"’"T’i

T, L g . Aot
TO":?‘!‘v a=';4fia'on °,="°'i'| aﬂ’c‘“'f‘o .

l

‘I

In the above equations it is assumed that the conductivity depends on the
unperturbed temperature Tg only. The particular aolution for thease squations is
postulated by the temperagure and electric potential functiont

. T ==0(y)el'n-u' | ] = b (y) ettr-Me
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For large values of the wavelength A a self-adjoint equation is obtained for the
perturbed temperature field under the condition that the electric conductivity
must be represented by 6(T) = AePT (A, B~ const)

or - :
9(1') = W =T {1, B = const)e

The first of these leads to the following stability criteria, The transition to an
unstable condition is connectod with a bifurcation in the solution of the unper- .
turbed temperature field equation. This point of bifurcation ocorresponds to the .
point of maximum of the function X q(T,) which exists for >0 but is absent

when (1': £ 0. The second conductivity law leads to the following transcendantal

equation tge _ IPr4-at thp i

a o
whose roots indicate that the temperature field remains astable to large wavelangth

oscillations. This i3 also true for short wavelength perturbations if k >/00 .
Origs art, hast 30 equations. .

SUB COUE: EM,: MB SUEM DATE1 25Jun65/  ORIC REF: 003/  OTH REF: 0Ok
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| AUTHORS : Barmin, A. A. (Moscow); Kulikovskiy, A. G. (Moscow); Lobanova, L. F. .
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ITITLE: Linearized problem on supergonio flow at the inlet into an eleotrode zomd of
'a magnetohydrodynamic channel

i

;SOURCE: Prikladnaya matematika i mekhanika, v. 29, no. 4, 1965, 609-615

?TOPIC TAGS: supersonic flow, aupersonic gas flow, magnatohydrqdynamios, two
{dimensional flow

ABSTRACT: The effect of an clectromagnetic field on supersonic {low of a gas is
studied. The problem is visualized ag being linear, and the magnetic field is ‘
given and variable along the length of the channel., The problem is one of station- -
ary two-dimensional supsrsonic flow of a gas in a flat channel -a ¢y < a, -0 <« x ]
< ®. The channel walls serve ag insulators for x < o and as conductors for x > 06

The gas is ideal with constant condgq@ivity Oy obeying Ohm's Law in the form
d=o(B+3xu),
Additional parameters are the‘ﬁagnefiovﬁeynoldq numbor

and the interaction parameter

- dnala AT
\ ==-——ﬂ-'
Card 1/2 . | v i
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and the magnetic field is deacribed‘ by 0 >0
o N i Mo mppe0 v L .
| ‘E_é H (3) 0:? H (2) "‘ {I}.(k'+l)lw°(i+k'¢w¢)" for €<0
where e, 18 a unit vector rerpendicular to the plane of flow, and k is a parameter
characterizing the magnotic field profile. Some dimensionless parameters are de-
= !fined for computational use in calculating the electric fields These parameters are
~ iincorporated into the linearized hydrodynamics equations. The dimensionless |
potential parameter is differentiated with respact to the coordinate variableg. 4
;Plot is made of the eleotrical current field and its dissipation along coordinate
idirections of the channel. A numerical golution ig get up for an orthogonal grid
'of coordinate points. Computations wore carried out on a Strela computer for
ivarious ocombinations of parameter values., The computed values are plotted and com-
{pared in oross-referenced parametric plots. The authors ldentify a point where e
Isteady state condition prevails and the two dimensional approach may be dropped in i
ifavor of the simpler one dimensional problem, Crig. art, has: 8 equations and 7

- ;figurea. ?,;h
;. ' |ASSOCIATION: none R . i
; ; o . !
SUBMITTED: 17Nové4 - . ERCL: 00 . SUB CODE: ME

TO REF SOV:_o0g2 ., -
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ORG: Mathematics Institute, Academy of éciéﬁéés SSSR (Matematicheskly
institut Akademii nauk SSSR)

& TITLE: On the absolute stabllity of some plane parallel flows at high -
Reynolds numbers

SOURCE: Zhurnal eksperimental’noy 1 teoreticheskoy fiziki, v. hg,
no, 4, 1965, 1326-1331

TOPLC TAGS: Reynolds number, motion stabllity, boundary layer stabllity, F_
viscous flow, viscous fluid, magne tohydrodynamics .

—

. } ‘;’J{'/' £ 5
ABSTRACT: Localized disturbances in the plane parallel flow of a visoous
_{f1luld are considered and the character of thelr instability is investl-
gated. The localized disturbance 1s represented by a Fourler integral
wlth respect to the wave number k and the behavior of the individual .
terms of the series is analyzed. It is shown that the locallzed dis- | §
turbances attenuate in the course of time in any finite arbitrary region
of the flow in question. The Reynolds numbers are assumed to be high :
enough 80 that k can be regarded as small for veloclty profiles without — [EE

Card
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inflection points. Inflection points, if they occur, are assumed to be
close to the wall, so that the instabllity interval lies entirely in
the reglon of small k. Under these conditions all plane parallel flows
having sufficiently small values of k on the neutral curve are absolutely
stable. If the Reynolds numbers are such that k on the neutral curve
becomes of the order of unity, no analytlc proof of either absolute
stabllity or absolute 1na‘9bility can be obtained. The result can be
used in magnetohydrodyn dmich’ for plane parallel flow in a transverse
magnetic field. Orig. art, has: 15 formulas.

SUB CODE: 20/ SUBM DATE: 21May65/ NR REF SOV: 003/ OTH REF: 008
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. ' AUTHOR Kulikovekiy, A. G. (Moscow) 47 .
P ORG: none q5

/AR Ny
TITLE:  On the gtability of homogeneous statoe

iy

SOUNCE:  Prikladneya matematika i mekhanika, v. 30, no. 1, 1966, 148-153
TOPIC TAGS: atability criterion, homogencous fluid, plasma stability, ccmplex funotim
ABSTRACT: Consider the linen.'x" system

’ ,E;Pu (-7:;;- . %’;)u;: 0 (=40 n'

vith homogenequs boundary conditions ° . .
n . - i

"2 (B (5 w9, =0, ?__‘ul[”nl (5 3wt 2)]_, =0
= . ' : ‘= '

To show that this leads to a stable Lomogeneous system independent of time, the
boundaries of the system, x o + L, are assumed to be far apart. It can be shown that
for very large L there exist two nontrivial solutions to the boundary value problem.
One of these constitutes a one-sided solution in which the complex frequency w is
determined from boundary conditions on one side only, the other is a "global" solution i
analogous to the quasi-classical solution in which @ 1is independent of the boundary
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conditions. For the global (or universal) instability, the frequency 3s obtained
from the solution .- )
Imo >0, Imki@) =0,

A connection is then established between global instabilities and absolute instabili-
ties (the unbounded problem). The author aincerely thanks S. V. Iordanskiy for
evaluating the subjects touched upon in thie work. Orig. art. hass 14 equations.
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1, Ukrainskoye respublikanskoye obshchestivo nevropatologov 1 psikhiatrov.
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E TITLE: On stability of Poiseuille flow and geveral other plane parallel flows in a
| plane tube of great, but finite, length at high Reynolds numbers

1

% SOURCE: Prikladnaya matematika i mekhanika, V. 30, no. 3, 1966, 822-835 -

i TOPIC TAGS: pipe filow, plane flow, flow anaiysis, plane parallel flow, symmetric
% flow .

ABSTRACT: This paper studies stability of plane-parallel flows in a plane tube of
great, but finite, length at high Reynolds numbers on the basis of assumptions on the
| crability of uniform states. It is demonstrated that plane-parallel flows of convex
‘ symmetrical cross~section of unperturbed velocity are not entirely unstable. An ex-

| ample is plotted of an unstable flow with a velocity profile which has points of de- |
; \_flection. This paper examines the stationary flow of an incompressible viscous fluid %

in a tube of constant cross—-section and of great length L <X < L. We will assume |
that the Reynolds number figured from the width of the channel 1is rather high. Except|
| for sectors close to the ends of the finite tube the velocity profile may everywhere %
| be regarded as Poiseuillean and independent of x. We call this the basic portion of

i the flow. We will assume that at the ends of tube x = iL are exhibited certain

| boundary conditionms (independent of time) which interconnect the perturbations of
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hydrodynamic magnitudes and their derivatives, while at each end the values of these 2
magnitudeé at the same end enter into the boundary conditions. An example is the cony
dition that velocity perturbation is zero when x = tL. It may be considered fulfilled
when the fluid flows in and out through the porous walls at the tube ends. Note that
an essential condition of the setup examined is that the fluid flow in and out across
the boundary of the region in question. The paper demonstrates that if the cross=
V enarion of unperturbed velocity is symmetrical (U{~y) = U(y)), convex (" (y) > 0
with any y), and the Reynolds number is high enough unperturbed velocity is shown to
involve entirely unstable flow. The author thanks S. V. Iordanskiy for discussion of
the problems and I. Ye. Kireyeva for compiling the program of numerical computation.
Orig. art. has: 29 formulas, 2 tables, 3 figures. )
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[TACC NR: AP6002011 SOURCE CODE: UR/0288/65/600/G03/0037/0041
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AUTHOR: Vittikh, V. A.j Ginzburg, A. N.; Kulikovskiy, Ke.L.. )

ORG: Institute of Automatic and Electrometry, Siberian Branch, AN SSSR (Institut
aviomatiki i elektrometrii Sibirskogo otdeleniya AN SSSR)

TITLE: Determining the maximum deflectlon éngle cf the moving component of an
electrometer

SOURCE: AN.SSSR. Sibirskoye otdeleniye. Izvestiya. Seriya tekhnicheskikh nauk, no. 3,
1965, 37~-41

T0PIC TAGS: electrometer, electrometric amplifier

ABSTRACT: Sensitivity of an electrometric amplifier depends, among other things, on |
the maximim permissible angle @ of deflection of the moving ‘somponent of the SR
electrometer; hence, increasing the electrometer range may result in considerably - . .
higher output of the amplifier. Formulas are developed which permit determining - -}
emax from a specified nonlinearity of the torque-deflection angle ratioj the torque

curve is approximated by Chebyshev polynomials. A 9-step cdmputation procedure 1s. —
suggested. Orig. art. hass 20 formulas. :

SUB CODE: 09 / SUBM DATE: 234ar65 / ORIG REFs 002 / OTH REF: 001 —
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927430003-3"



"APPROVED FO

»ym Ui

BZDROV, G. I, [deceused]; MONICH,
BRAZIENTSEVA, A,F,; PETI(VA
’

Intrusion of Toparsk com
Kazakhstan, Trudy Inst,

APPROVED FOR RELEASE: 08/23/2000

R RELEASE: 08/23/2000

plex in Shetskj
165 geol. nauk AN K

CIA-RDP86-00513R000927430003-3

TR

o NS

V.K.‘[deceased]; EULTEOVEKTIY, K, T,
"1 . P . ; i“‘ I[i (- JZ!”m‘.;uar.n‘c—z:t_wshm’nw%;-&q..v.;’..-__,

¥ District of central
azakh, SSR 12:43-73

(MIRA 18:0)

CIA-RDP86-00513R000927430003-3"



CIA-RDP86-00513R000927430003-3

"APPROVED FOR RELEASE: 08/23/2000

A B
e .

PA 55/40T43

KULIKOVSKIY, L. F., DOCENT

USSR/Elegtricity . May
Resiatance B
Instruments

"An Inotrument for Direct Measurement of the
Specific Resistance of Electrolytes,” Docent L. r.
Eulikovekly, Cand Tech Sci, 2 pp

*glektricheatvo”™ No 5

Author 3escribes a direct-indicating instrument he

developed to Jetermine specific resistance of
eilectrolytes. Gives principal schematic diagranm

and general view of instrument. Instrument has
been utilized in petroleum industry to measure

‘pesm/meetriotty  (Gome)  mgde

nuwo»w»n.,.u.mm,»mwwboo of water occurring below
petroieun layers. Submitted 13 Jan ko,

- o 55/MITH3
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PA 167730

USSR/Electricity - Measuring Instruments  Aug 50
Coatings, Nonmagnetic

"Measuring the Thickness of Nonmagnetic Coatings,"
L. P. Kulikovskly, Engr, A. M. Melik-Shakhnazarov,
BEngr, Baku

"Blektrichestvo" No 8, pp 67-70

Discusses practical application of equipment with
ferrodynamic measuring instrument for direct meas-
urement of thickness of nonmagnetic coatings on

megnetic bases. Describes properties of induction

transmitting element. Gives theory of instrument's

o™ 157730

USSR/Electricity - Measuring Instru- Aug S0
ments (Contd)

operation and data on parts. Conclusions can

be used in developing measuring circuits with
phase-sensitive devices.
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 KULIKOVSKIY, L

"Science in the Service of the National Economy,"  Sovetekaya Litva, 21 May 1953.

Dr. Tech. Sci., Director of the Kaunas Polytechnic Inst.
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Induction vector meters. n. 395, (LLEATRJTLCHUICKY UbZdi, Vol, 445, io, 3,
ALug 1957, Praha, Czechoslovakia)

30: VMonthly List of Last uropean Accessions (EEAL) LC, Vol. 6, No. 12, Dec 1957. Uncl.

3

T I
Ty FA G s S W YE £y 8T AT e A

R T T TR

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927430003-3"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86 00513R000927430003 3

. ‘ﬂy'f‘{?qr\'-ﬁlbyb’vi

LR PR T L § SIS Ly S g bt T AT

BT, LT, uhoried Dninetyial U0l hnio InFTITITe, o
‘neticvementa concerning messuring an: f)‘L; oot (Section Vil
"H oloelesiric alifiers" (Section Vii)

nd sutomnatoon, felentific vocliety for (thnparian)
270 Loy LY

Ten: yrt submitted for Hexmureuent a
intl Jeamiuements Conference - padupest, owwyary,
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KULIKOVSKIY, L.F., prof., doktor tekhn.nauk; VIDHANOV, Yu,D3,

g

apslsten

Photoalactrometar amplifier and its usn, lzv.vys.ucheb,zav,;
prib, ne,5:37-b5 58, (MIRA 12:6)

1. Kuybyshevaskly industrial'nyy institut im, V.V, Kuybyshava,
Photoelactric measurements
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B0V/1a4-58-9-18/18
Olkis, A, 7., Cendtdate of Technical Sciences,Docent
Inter-University Belentific Conference on EZlectrie
Measuring Tastiusents and Technical ¥esns of Automation
(Ilolhvulouhyn fauchnays konferentsiya

pe
olaktrolismeritel'nm priborsm { tekhnicheskim aredstvans
avtomatikl)

FEIIODICAL: Ixveatiys Vysshirh Uchebnykh Zavedeniy,klektromskhanika,
19!

58, Nr 9, pp 130-135 (USSR)

The confersnce was hald at the Leningradakiy
elektrotekhnicheskiy institut iment ¥, I, Ul'yanova
(Lenima) (Leningrad Electro-technical Institute impeni

V. I. Ul'yanov (lenin))on Noveaber 11-15, 1958, The
reprosentatives of eleven higher teaching eatsblishaents
and three ressarch inatitutes participated and o large

nunber of specisliats of various industrial undertakings
were prasent,

Docent 8. Hosenkrants (Ivanow Fower Inatitute imeni
\ Y. 1, LenIn)"In Kis papsr "Automatis 8,c. bridges and
sompensators® enphasized thn
Sutosatic instruments for com
The flelds of application of such instrusenta could be

considerably extended 1f they would be designsd for
Card 3/13 operating at a wider frequency range,

scute demsnd for
Faring eltsrpeting currents.

He coasidered 1t

sdvisadble to bess the eutosstion of such comparison
instyrumente on using a phaae sensitive indicator and
has described a dridge of this type which was builg
at the Ivanovc Power Inatitute.

(Kiysv Polytachnical Instituts)
reported on e phase sensitive awitch indicator of
Seai-equilibrius of s.c, dridges,

Professor Kuydyshev Industrial
Inetitute Taenl v, ¥, uybyashev) preseated a paper

on “Sose new t # of a,c, compensatore”,

Assistant {P‘To akoy (Novooherkami Polytechnical
Institute imenl B, "gk’iﬁ kidse) presented the paper
“Certsin probless of dutfun; sutosatio 4,0, potentio~
meters of high scouroy with numerical Tesding oree,
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103-19-3-9/9
Kol'tsov, A, A. , Kulikovskiy, L. F. (Kuybyshev)
T
A Telemetering Compensation Device for Linear Displacements
(Telametricheskoye kompensatsionnoye ustroystvo lineynykh
peremeshcheniy)

Avtomatika i Telemekhanika, 1958,Vol.19,Nr 3,pp.280-284(USSR)

One of the many possibilitiea for the use of a ferrodynamic
measuring mechanism with independent excitation and recti-
linear displacement of the mobile part is the application

of two such moasuring mechanisms in one set. This set is a
telemetering apparatus for the peasurement of small and
large displacements or of other quantities convertible into
these displacem nts. An induction servosystem of linear dis-
placements is investigated here which can be used in auto-
mation and in remote control. The measuring mechanism was
Suggccyed by L. P. XKulikovskiy and A. A, Kol’tsov and worked
out The test sample was produced in the Laboratory of
the Chair for "Automatio, Remotely Controlled and Measuring
Instruments and Devices" in the Institute of the Industry,
Kuybyshev. A short theory of the system and the technical

e S
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SV LR

, 103-19-3-9/9
A Telenetering Compensation Device for Linear Displacements

data of the construstion are given. The experiments on

the model of the apparatus showed high efficiency of

the magnetic circuit. The factor of utilizetion of the mag-
netic flow was equal to 0,7. There are 7 figures and 1
reference hich is Soviet.

SUBMITTED: Hay 31, 1957

Card 2/2
USCOMM-DC-60608
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30Y/152-55-1-21/%1
Kulikovskiy, L., ¥, Kol'tsov, A. A., Tsiver, A. L.
i ———‘_'—-—-_—'_\
Automatic Recording of the Prodict-volune in the Distillation
of Light Petroleunm Products (Avtomabichosk-ya registratsiye
ob"yena predukta rezgenki svetlykh nefte

produtbev)

I2vesiiya vysshikh uel:elnykh zavedeniy. teft' 4 caz, 1954
fir 1, pp 105 -~ 111 (USsH

The pregearchers f the Knybyshevshkiy neftepererabatyvay-
ushchiy zavod (Kuybyshev Petroleunm Refircry) (Ref 1) con-

c
distillation of light o0il products. Thic = by
ganples in prescrited intcervals, distils =zwd r
temperature prevailing during stean zeneration
of time. Thr researchers of the chair for Avtomatichoeskiye,
telemckhanicheskiye i icmeritel'nyye pribery i ustroystva
(Automatic, Telemechanic and Yeaaurine “nstrumenta and Devices
of the Xuybyshe Industrial Institute) developed a device

for automatic measuring and rec.rding of volume of distillation
products as a function of temperature. Thic device is used

APPROVED FOR RELEASE: 08/23/2000
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Autoratic Recording of the Produst-velume in tie JDV/152-59—1-27/31
Distillation of Light Petruleum Preducts

in conjunction with tho ~pparatus for an aceelerated distilla-
tion. An a.rarctus equipped with zuch a dovice i5 located
directly at the place of sam;le takiug where it rax2s a
perfect automation of the crude benzine quality contrel
possible. This apparatus reduces the time required for in-
spection and increases the accuracy of conlrol. In addition,
the number of persons required for cperating can be reduced.
Based on figure 1, operation of the device is illustratod and
a dotailed deacrijtion is given. An dm oction carried out
under operating conditions gave procf of its roliability
during operation, The advantage of this device is the Tact
that, when used in conjunction with an autoratic cleetronic
potentiome ter, the latter %ill not have to be rebuilt. Other -
compliances censtructed fur similar purpos:es by other organiza-
tions (Refs 2,3) do not offer this advantaze. The device

can he empyloyed alsc whenever an other quantity, (apart from
temperature), which is also a function of temperature is to

be recorded. There are 7 fircurcs 2nd 7 Soviet references.

Card 2,3
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Autematic Reccrding of the Pruduct-volume in the SCV,'152-559-1-27/71
Distillation of Light Petroleum Products

ASSOCIATION: Kuybyshevskiy industrial'nvv institut im. V. V. Xuybysheva
(Kuybyshe: Industriel Imstitute = imeni V. V. Kuybysrev)

SUBMITTXD: September 26, 1958

Card %/3
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Ualik-Shakhnazarov, A. M., Candidate of Technical Sciencés, Docent

The Automatic Begulation of the Intensity of ﬂtama‘ting Current
by an Electrostatic Comparator (Avtomaticheskaya ustanovka velichiny
peremennogo toke elektrostaticheskinm komparatorom)

Priborostroyeniye, 4959, Nr 5, pp 7-8 (USSR)

The use of voltage stabilizers with a bigh stabilizing coefficient
in the d.c. and &.0. compensators with hand control requires an
inorease in accuracy of the stabilizers. The operating persomnnel
need not periodically regulate the operating current, thus increasing
the rate of the measuring process. The accuracy of stabilizers can
easily be increased by means of a ourrent circuit in which an
electrostatioc comparator is installed. This comparator consists of
a differential electrostatic sensitive element, a source of a
gtable constant tension, a battery of normal elements, and a
photomultiplier. The mode of cperation of the electrostatio
sensitive element-and the corresponding equations are briefly
discussed. A drawback of the device discussed here is a certain
complicacy ceused by the servomechanism for the regulation of the
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resistor. Also the very comstruction of this resistor increases
the oomplicacy. The resistor consists of a oylindrical element with
a wirs adtached ¢ it on which a contact is shifted, The
shorisontogs jagh polated out are avoilded in aucthsr device
discussad here. This devios was alraady btuilt and tested. In this
naw devics, the plates in the elecirostetic differential apparatus
are arrauged vertisally. The mwab important tectnical data of this
device are as followd: woltoge of tune Lattery 15 v, alternating
voltege Uu» 450 G0 250 v, photoresistor 5f the FS-K2 type. At a
change la %he voltage U.. witiin 4he llmies 150-250 v, the current
{ntensity varied by #0.1% at the most, which is, howaver, by no
mesns the limit »2 afficlancg of this devica. With the use of
stabies puntlorasistors, the ousrant intensity cas be kept constant
aven Lehter. The abuve-meationed elecirostatic differential device
wa3 4avelopad vy A, H. Mellk-Shaxhnazarov and Y. I. Vidman.

Thsra are 2 figucas end 3 Sovlat vefarqences,
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